Summary. The 
INTRODUCTION
Certain pathogenic organisms are known to have a predilection for the testes of some mammalian hosts, e.g. the mumps virus causes orchitis, degeneration of the epithelium of the seminiferous tubules, serofibrinous exúdate, congestion and punctate haemorrhages in the interstitial tissue (Davis, Dulbecco, Eisen, Ginsberg & Wood, 1967) . Treponema pallidum becomes established in the testes of rabbits when injected either intratesticularly or intravenously (Uhlenhuth & Mulzer cited by Uhlenhuth & Emmerich, 1913) . The TC 83 strain of the Venezuelan encephalitis (VE) virus infects hamster testes only if the virus is injected intratesticularly (Vestergaard & Scherer, 1971 (Ciuca, 1933; Domilescu, 1938; Soldini, 1939) . Successful transmission of the South African strain of dourine to the rabbit testis and splenectomized rat was accomplished by Haig & Lund (1948) . More (Seed & Negus, 1970 (Seed & Negus, 1970) . Autopsy material from chronically infected males always contained large numbers of live trypanosomes in both testes even though inoculation was intraperitoneal rather than intratesticular.
Uninfected and infected animals have been maintained under various photoperiod regimens (Ashman & Seed, 1973a, b) . Pinter (1968) (Pinter & Negus, 1965) .
To ensure that the colony remained outbred, genealogical records were kept for all mating pairs and their offspring. All voles were weaned at approxi¬ mately 3 weeks of age, numbered by toe clipping, separated according to sex and pooled in large tubs. The floor of the tubs and cages was covered with saw¬ dust and cotton batting was used for bedding (Ashman & Seed, 1973a (Seed, Baquero & Duda, 1965) .
Blood trypanosomes were harvested from mice using the method of Seed & Gam (1966) . The mice were bled at peak parasitaemia by heart puncture using 1% sodium citrate (w/v) (Pinter, 1968 P<0-02 Figures in parentheses represent the number of animals which were approximately 13 weeks old at the time of death ; they were kept in the isolated environmental chamber for 70 days. Tables 1 and 2 (i.e. experiments performed at the same time and place and all animals of the same age and weight), then the smaller testes of the 12-hr light/12-hr dark animals ( Table 2 ) could indicate that a certain threshold of light is necessary to maintain heavier gonads. Martinet (1963) demonstrated that for Microtus arvalis, male sexual development was maximal with about 15 hr illumination/ day. In female voles (M. agrestis), Breed & Clarke (1970) found a threshold photoperiod which was greater than 12 hr and less than 14 hr. Also, Gaston & Menaker (1967) (Seed & Negus, 1970; Seed & Khalili, 1971 ).
In a consideration of the testicular accumulation of trypanosomes in M.
montanus inoculated intraperitoneally, we propose the following mechanism. Although high parasitaemia has not been found in the peripheral blood of Microtus (Seed & Negus, 1970) , some trypanosomes do enter the peripheral circulation, and could reach the testes by the internal spermatic artery. A few appear in the testes 1 to 2 days after infection and by the 15th day their numbers have increased enormously (Table 4) . It is possible that the trypanosomes are responding to the biochemically rich environment of the testes, i.e. glucose (Annison, Scott & Waites, 1963; Free, Massie & VanDemark, 1969; Fouquet, 1971 In a consideration of the pathological effects of the trypanosomes on the males gonads, both spermatogenesis and hormone production are adversely affected and the testes atrophy (Heisch et al., 1970) . It is also possible, since large numbers of trypanosomes accumulate in the brains of chronically infected Microtus and neurological symptoms occur (Seed & Negus, 1970; Seed & Khalili, 1971) , that nerve centres such as the pineal, hypothalamus and pituitary may also be affected, resulting in changes in the testes. The involvement of these centres is also suggested by the fact that infected animals kept in constant light can maintain normal testicular weights and produce spermatozoa, while the voles exposed to 12-hr light/12-hr dark have reduced sperm production and those in constant darkness have no spermatozoa. All of these factors may act synergistically in producing the atrophied testes in the animals exposed to 12-hr light/12-hr dark and to constant darkness.
We predict that regardless of how the disease is contracted (bite of tse-tse fly or by syringe passage), any mammals, including man, chronically infected with the pathogenic African trypanosomes have these organisms in the testes.
